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The concept of IUMRS World Materials Summits
initiated in 2005. Professor Lian Zhou, president at that
time of IUMRS, led several discussions during some
informal IUMRS meetings in Beijing, Xian, Ningbo and
Shanghai with the various IUMRS member societies
about the future possible developments of the
Internationals Union for Materials Research Societies. In
one evening boat tour on a lake close to Shanghai in
2005 it emerged the suggestion of organizing
conferences on the role of materials for future energy
supply. Although Professor Zhou could not bring this
concept to fruition, recognition of the strategic
importance of materials for the future energy worldwide
supply, led to E-MRS deciding to begin the organization
of the First World Materials Summit for Energy, with the
support of the newly elected President of IUMRS,
Professor Gabriel Crean. The inaugural summit was held
in Lisbon, Portugal, 4-5th October 2007, coinciding
with the Portuguese Presidency of the European Union.
The First World Materials Summit for Energy was
not conceived as another conventional scientific
conference, but as an event to bring together about 100
invited selected worldwide leaders in science, technology
and policy, representing industry, university and
government, to formulate an objective view on the
world's economically viable possibilities to reduce CO2
emissions during energy production and use, by means of
new and innovative materials and processes, including
solar energy, wind power, bio-fuels, hydrogen fuel cells,
and nuclear fission and fusion. Current projections
estimated that the energy needs of the world will more
than double by the year 2050, some demands cannot be
met by existing technologies. In this context, advanced
materials, materials research and innovation are probably
the most important elements to develop the required new
technologies needed for this purpose.
The Second World Materials Summit for Energy
was organized by C-MRS, E-MRS, MRS and IUMRS in
Suzhou, China, 12-15th October 2009. About 120
worldwide famous scientists, entrepreneurs and
administrators in the field of new energy materials
involving the six subjects of solar energy and
photovoltaic cell materials, nuclear energy materials,
hydrogen energy related materials and fuel cell, large
scale energy storage and battery materials, the materials
for bioenergy, and alternate energy sources and
transmission attended the summit. The Second Summit
made recommendations on how to best achieve the
essential acceleration of development by the worldwide
materials science and technology community, and
developed a declaration to be presented at the United
Nations Climate Change Conference in Copenhagen in
December 2009. It was concluded that safe nuclear
energy is undoubtedly needed in the future energy mix,
but it requires reliability and inspectability. Some of the
most important challenges in this field are related with
fuel cycle issues: new fuels using minor actinides are
required with a reprocessing that guarantees security,
low volume, and low toxicity. Also, public acceptance of
this kind of energy is crucial. The experts agreed that
fusion is still an exciting future, where one long lead
time priority is first-wall materials. Another important
issue was to start to consider CO2 as a raw material
which can be recycled into a chemical fuel. The
conclusions also included the necessity for an
exponential development of solar energy to the terawatt
level. However, the increase in the importance of
renewable energy will need totally new concepts to
ensure the stablity of the electrical transmission grid
system. Some of these technologies are approaching grid
parity (producing power at the same cost as base load
power), but it is not yet clear if they can scale to
significant levels based on materials, processes and
devices. It was also concluded that sustained societal
adoption of these emerging technologies requires
educating the public and gaining its support. A clear and
easily understood case needs to be made to the public for
why clean, renewable, and sustainable energy is a viable
and economical option, but it is also important that while
the market may initially be stimulated by incentives or
tariffs ultimately it will need to be sustainable.
There are significant technical questions related to
efficient energy storage that should be addressed in order
to determine a viable approach and its integration with
the energy source and on the grid. It was conveyed that
fuel cells are the cleanest and most efficient way of
converting chemical energy directly into electrical
energy without combustion. Among the possible energy
carriers, hydrogen is ideal, owing to its energy density,
for storage and mobile applications in an economy based
on renewable energy provided that further developments
occur. However, we will need to face several challenges
for hydrogen production, such as achieving efficient
separation and purification of hydrogen, improving
catalysts for the water gas shift reaction that is the
present dominant method, improving efficiency for
hydrogen production from coal and hydrocarbons,
improving the quality and stability of the materials used
in water splitting, and decreasing the cost of hydrogen
production. It will be also necessary to increase the
storage density of hydrogen for mobile applications,
increase the efficiency of hydrogen storage and release,
alleviate the safety concerns with hydrogen storage,
handling and delivery, construct an infrastructure for
hydrogen delivery, and establish international codes and
standards for hydrogen storage and delivery. From
another side, lithium ion batteries (LiB) represent an
efficient solution for CO2 abatement in the transportation
sector. However, to ensure full safety of LiB, the next
frontiers to be released are improvement in the
electrolyte (conductivity, temperature of operation,
flammability... ) and replacement of the graphite
electrode by silicon, and latter copper by aluminium,
which implies negative electrode materials with high
capacity in the ",500 mV operating range. Finally, it was
clear that bio-energy is a renewable and sustainable
energy, with energy cost competitive with fossil sources,
and that include environmental cost/compatibility.
However, the treatment of cellulose materials is
expensive, and efficiency for fermentation .has to be
increased. It was agreed that it is necessary to establish a
balance between food, fuel and other land uses, since
economic biomass crops should not compromise food
supply. The Second World Materials Summit provided
an avenue to create international cooperation to address
energy-related materials solutions,·· traking as priorities
the relevant sections of the Kyoto resolution about the
climate change. New concepts, closer collaboration
between fundamental research and industry, the new and
sustained international interdisciplinary materials
research collaboration, but also, much closer
collaboration between all the countries of world is
necessary for this finality. The Summit also proposed to
promote the education of a new generation of
international scientists, engineers and leaders for
leveraging materials science and technology for energy
research and development and,to provide a clear picture
of the challenge, opportunities and career path.
The 3rd World Materials Summit will be organized
by MRS, E-MRS and C-MRS and held in Washington,
D.C., October 8-12, 2011. The objectives of the 2011
World Materials Summit are focused on following issues
of
-Increase the penetration of renewable energy;
-Secure and develop the worldwide electrical smart
grid;
-Address lifecycle and sustainability energy
technologies;
-Understand the clean water and energy relationship
for advanced and advancing countries;
-Educate the future global energy technology
workforce.
The 2011 Materials World Summit will host the
inaugural Student Congress using a competitive
application process, student participants from around the
world-the best and the brightest next-generation
scientists, engineers and leaders-will be invited to join
the Summit and work alongside today's energy experts.
For more information please visit: http://www.mrs.
org/2011WMS.
